Medical literature does not have clear consensus on inter-rater reliability of PS assessment by different oncology health care professionals (HCPs) although it plays an important role in treatment decision and prognosis for oncology patients. Eastern Cooperative Oncology Group (ECOG) and Karnofsky performance status (KPS) scores are commonly used for this purpose by oncology HCPs around the world. This study was conducted to find variability or similarities in assessment of PS among the different oncology HCPs. A survey based on four hypothetical Case
Introduction
Performance status (PS) of a patient is the assessment of level of function and capability of self-care. It plays a key role in treatment decisions and an independent prognostic indicator for patients with advanced malignancy. It is crucial to thoroughly assess and accurately document PS for each patient as many clinical decisions are mainly based on this. Oncology healthcare professionals (HCPs) use different tools to assess PS of cancer patients before making decision on systemic anticancer therapy. Eastern Cooperative Oncology Group (ECOG) and Karnofsky performance status (KPS) scores are commonly used for selection of appropriate patients in clinical trials or for standard cancer treatments. KPS score was first introduced by Karnofsky et al. in 1948 in patients receiving chemotherapy for lung cancer [1] . It uses linear scores of 0 to 100 depending upon patient's ability to perform daily activities and the assistance they require. On the other hand, ECOG uses 5 points score to assess PS and is considered simple tool to use in daily clinical practice (Table 1 ). It is also called world health organization (WHO) PS and was first developed in 1960 [2] .
Assessment of PS before systemic therapy is also necessary as patients with poor PS have higher risk of chemotherapy toxicity and poor outcome [3, 4] . Inter-observer variability in the assessment of PS is not uncommon but uniformity in recording of PS can help in accurate assessment of prognosis, fitness for treatment and response to treatment. We conducted this study to find variability or similarities in assessment of PS among the different oncology HCPs.
Methods and Materials
A survey based on clinical scenarios was devised and sent to oncology healthcare professionals (HCPs). This survey questionnaire was created with four hypothetical clinical scenarios to assess the PS of patients with advanced lung cancer, metastatic melanoma, metastatic ovarian cancer and advanced germ cell tumor. Information about patient's history, comorbidities, and description of functional status was detailed in each scenario ( Table 2) .
Survey questionnaire was sent to consultant oncologists, specialist trainee registrars and oncology specialist nurses. They were asked to assess the PS of each case. ECOG scale of PS was used for the purpose of this survey, as it is considered simple and the most commonly used PS assessment tool used by HCPs. An option of unclear was also added to ECOG scale of 0, 1, 2, 3, 4. Responses were received from 50 oncology HCPs and were analysed for individual clinical scenario.
Data Analysis
Data were analysed using SPSS (IBM Corp. Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY, USA: IBM Corp.). A Shapiro-Wilk test score (p value > 0.05) and visual inspection for Histogram, Normal Q-Q Plot and boxplot showed approximately normal distribution of all scenarios. We compared the number of responses for each scenario for all responder groups. We used analysis of variance (ANOVA) in which the dependent variable was one (scenario) and the independent variables were groups (consultant oncologists, specialist trainee registrars and oncology specialist nurses). Two-tailed p values of less than 0.05 were considered to be statistically significant.
Results
A total of 50 Oncology HCPs were randomly invited to participate in the survey and all of them responded (100%). Oncology HCPs included oncology consultants (n = 18, 36%), oncology specialist registrars (n = 22, 44%) and oncology specialist nurses (n = 10, 20%). Responses were analysed for each clinical scenario separately.
The first clinical scenario of a 78 year old gentleman with a diagnosis of non-small cell lung cancer was considered to have ECOG PS of 2 by majority (n = 25, 50%) of responders and ECOG PS 1 (n = 18, 36%) followed by ECOG PS 0 (n = 4, 8%), ECOG PS 3 (n = 1, 2%) and unclear (n = 2, 4%). Eleven of 18 consultants rated ECOG PS of 2 and other 7 rated ECOG PS as 1. Majority of registrars (n = 10) reported ECOG PS of 2 followed by ECOG PS 1 (n = 7) and ECOG PS 0 (n = 3). Two registrars were unclear about ECOG PS in this case. ECOG PS 0, 1, 2 and 3 were reported by 1, 4, 4 and 1 specialist nurses respectively. Statistically, no significant variations in PS assessment among the responders (p = 0.885) were found ( Fig. 1, 2) .
The second clinical scenario was about a 66 year old lady with long standing history of rheumatoid arthritis and a recent diagnosis of metastatic melanoma. She was on regular methotrexate for rheumatoid disease and lived alone with little outdoor activities. She had a cleaner once a week and one of her daughter shops for her. The respondents were asked to comment on her ECOG scale of PS. Majority of respondents rated this scenario as ECOG PS 2 (n = 28, 56%) and unclear (n = 12, 24%) followed by ECOG PS 3 (n = 8, 16%) and ECOG PS 1 (n = 2, 4%). Eleven of 18 consultants rated ECOG PS of 2 and 2 rated ECOG PS as 3. Five were unclear of the ECOG PS in this case. Majority of registrars (n = 10) reported ECOG PS of 2 followed by ECOG PS 3 (n = 4) and ECOG PS 1 (n = 2). Six registrars were unclear about ECOG PS in this case. ECOG PS 2 and 3 was reported by 7 and 2 specialist nurses respectively and 1 unclear about the ECOG PS. These variations were not statistically significant (p = 0.621) ( Fig. 2, 3) .
Oncology HCPs were then asked to comment on ECOG PS of a third clinical scenario involving a 46 year old lady with learning difficulties and new diagnosis of metastatic ovarian carcinoma. Her other past medical history included depression and inflammatory bowel disease. She lived in a residential care home and spent most of her daytime in a chair while watching television. She needed encouragement to walk. Majority of respondents rated this scenario as ECOG PS 3 (n = 33, 66%) and ECOG PS 2 (n = 12, 24%) followed by ECOG PS 1 (n = 1, 2%), ECOG PS 4 (n = 1, 2%) and unclear (n = 3, 6%). Fourteen of 18 consultants rated ECOG PS of 3 and 3 rated ECOG PS as 2. One consultant was unclear of the ECOG PS in this case. Majority of registrars (n = 12) reported ECOG PS of 3 followed by ECOG PS 2 (n = 7) and ECOG PS 4 (n = 1). Two registrars were unclear about ECOG PS in this case. ECOG PS 3, 2 and 1 was reported by 7, 2 and 1 specialist nurses respectively. Variations in assessment of ECOG PS for this scenario were also not statistically significant (p = 0.496) (Fig. 2, 4) .
The fourth clinical scenario was about a 52 year old gentleman with recent diagnosis of germ cell tumor. His past medical history included bilateral above knee leg amputations secondary to a road traffic accident. He was wheel chair bound for the last 3 years and spent most of his daytime in bed or chair. He was unable to transfer himself from chair to bed. The oncology HCPs were asked to comment on ECOG PS for this case. Majority of respondents rated this scenario as ECOG PS 3 (n = 19, 38%) and ECOG PS 4 (n = 14, 28%) followed by ECOG PS 2 (n = 7, 14%), ECOG PS 1 (n = 1, 2%) and unclear (n = 9, 18%). Eight of 18 consultants rated ECOG PS of 3 and 3 rated ECOG PS as 4 followed by ECOG PS 1 and 2 by one consultant each. Five consultants were unclear of the ECOG PS in this case. Majority of registrars (n = 8) reported ECOG PS of 3 followed by ECOG PS 4 (n = 6) and ECOG PS 2 (n = 4). Four registrars were unclear about ECOG PS in this case. ECOG PS of 4, 3 and 2 were reported by 5, 4 and 1 specialist nurses respectively. There were no statistically significant variations in assessment of PS among the responders (p = 0.878) for this scenario (Fig. 2, 5 ).
Discussion
Performance status is an important tool used by oncology healthcare professionals to assess fitness of patients for systemic anticancer therapy and to predict prognosis in advanced malignancy. Variations in PS assessment can have significant impact on management decisions. In the context of advanced metastatic malignancy, fit patients with good PS are usually considered for systemic anti-cancer therapy. In patients with poor PS, the risks of treatment sometimes outweigh the benefits and best supportive is usually the most appropriate management option. WHO ECOG PS is considered shorter and easy to remember by the oncology HCPs and so fewer variations in the assessment among different oncology HCPs are expected. Our study demonstrated no significant variations in PS assessment by oncology HCPs, when using ECOG criteria. This was consistent across all four clinical scenarios. We found good correlation in PS rating assessment among oncologists, specialist trainee registrars and oncology specialist nurses. There were no significant intergroup variations among HCPs. Similar to our study, similarities in PS assessment among healthcare professionals have been reported in other studies. In a study reported by Taylor et al., 100 oncology patients were assessed for PS using KPS and ECOG PS scoring scale. The study concluded strong agreement in PS assessment among assessors. Like our study, there were fewer variations in the assessment with WHO ECOG PS scale as compared to KPS [5] . Inter-rater reliability of palliative performance scale (PPS) was assessed by Campos et al. in a study of 102 consecutive oncology patients. Strong correlation was observed between oncologists and research assistants (r = 0.86) and good correlation was observed between oncologists and radiation therapists (r = 0.69) [6] . Blagden et al. reported a moderate agreement in PS assessment between patients and oncologists in a study of 101 suspected lung cancer patients. Eight of 10 participating oncologist in this study were specialist registrars [7] . The results of our study correspond with the findings of the above studies.
Contrary to the studies reporting similarities or less variations in PS assessment, there are number of studies reporting significant variations in PS assessment among healthcare professionals. Kim et al. reported variations in ECOG PS assessment among medical oncologists, nurses and palliative care specialists, in a study of 278 patients. Palliative care specialists and nurses rated a worse PS as compared to medical oncologists but no significant difference in PS assessment between palliative care specialists and nurses were noted [8] . In a retrospective study of 223 lung cancer patients, May et al found significant difference in PS rating between multidisciplinary team (MDT) and oncologists with PS concordance of 39%. Results of this study might be confounded as MDT PS and oncologist PS were recorded at different times with mean time difference of 17.5 days [9] . Variations in the assessment of PS can occur due to number of factors including assessors background knowledge, training, level of awareness about patient's socioeconomic status and impact of assessment on future treatment decision. Oncologist may sometimes be biased in rating PS in situations where they believe a certain treatment can help. On the other hand, oncology specialist nurses who usually are more aware of patient's social situation may be more inclined for symptomatic care and poorer PS rating [10, 11] . A thorough understanding of patient's social status, level of activities of daily living, degree of dependence, quality of life and comorbidities is of paramount importance in rating PS as this can have significant impact on the outcome.
Medical literature does not have clear consensus on inter-rater reliability of PS assessment by different HCPs. Two studies reported better reliability for healthier PS scores [12, 13] while the other two reported better reliability for poorer PS scores [11, 14] . A systematic review of fifteen articles, published between 1946 and 2015, reported both good and bad interrater reliability of PS scores. It could not conclude, any specific HCPs PS assessments as more accurate. Three studies reported a lack of agreement (kappa = 0.19-0.26; Krippendorff's alpha = 0.61-0.63), four reported moderate inter-rater reliability (kappa = 0.31-0.72), two reported mixed reliability, and six reported strong reliability (kappa = 0.91-0.92; Spearman rank correlation = 0.6-1.0; Kendall's correlation = 0.75-0.82) [15] . Regarding the PS tools, four studies reported KPS as having better inter-rater reliability as opposed to ECOG PS and PPS [10, 13, 16, 17] while only one study reported the ECOG PS has a better agreement than KPS [5] .
Our study found an ECOG PS scoring system as an effective tool to assess functional status and no significant variations in PS assessment by different healthcare professionals using this tool were noted. The small sample size of our study might be the limiting factor but our results indicated reliability and consistency in PS assessment using ECOG PS scoring system.
Conclusion
Our study shows no significant variations in PS assessment by oncology healthcare professionals. Eastern Cooperative Oncology Group scoring system is an effective and reliable tool to assess PS in oncology patients.
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We declare that authors received no funds for this research. Grade ECOG performance status 0 Fully active, able to carry on all pre-disease performance without restriction 1
Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, e.g., light housework, office work 2
Ambulatory and capable of all selfcare but unable to carry out any work activities; Up and about more than 50% of waking hours 3
Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours 4
Completely disabled; Cannot carry out any selfcare; Totally confined to bed or chair 5
Dead
